Recently, there is an increasing demand for using refused derived fuels (RDF) as replacement for traditional fossil fuel in energy intensive industries like cement industry. However, using such sources will affect the properties and quality of the produced cement since RDF ash was mixed with OPC clinker during production. In the present study, four solid refused derived fuels namely; rubber waste, tree trimmings, rice straw and municipal solid wastes MSW are characterized and tested as RDF. Also, the effect of their ash on the setting and hardening of the hardened OPC pastes was investigated. Results showed that rubber waste has the highest calorific values followed by MSW. OPC pastes mixed with RDF ash showed reduced setting times. Besides, OPC admixed with rubber wastes ash offered the highest compressive strength values between all the studied RDF sources. Phase composition of the formed hydrates is studied by X-ray diffraction analysis and results showed that the ash within OPC matrix does not change the hydration mechanisms since the same hydration products are formed.
INTRODUCTION
Cement industry has development greatly in the last decades. The aims for such development are resource conservation and environmental protection (Madlool et al., 2011) . Cement industry is one of highly energy-intensive of cement manufactures is covered by RDF (Garg et al., 2009 ).
The main parameters on which solid waste could be chosen as RDF are its higher heating value (energy input), ash residue and the toxicity of the gas evolved. Some researchers have focused on emissions and pollution due to waste derived fuel combustion in cement kilns (Karstensen, 2008) and Zemba et al., 2011) . Impacts on the product quality have also been investigated by some authors. When burning RDF, or any kind of waste, the two main byproducts produced are gases and ash. During the burning process in the incinerator many of the pollutants from the exhaust gases could be removed and concentrated in the ash (Guo and Eckert, 1996 and Chatziaras et al., 2014) . Consequently, the ash represents a cocktail of toxins; all the pollutants captured at various stages end up here. There are two types of ash: heavy bottom ash, which comes from the furnace where the waste is burnt and light fly ash, which comes from the air pollution control equipment. Numerous studies have confirmed that a typical waste incinerator releases dioxins, lead, cadmium, mercury, and fine particles into the atmosphere (Karstensen, 2008 and Zemba et al., 2011) . According to the United States Environmental Protection Agency, municipal waste incinerators are one of the top four sources of dioxin and furan emissions in the USA. Heavy metals are also a major source of environmental concern (Guo and Eckert, 1996) . Since these toxins are not destroyed during incineration, they end up in the incinerator ash, or they escape into the environment through the smoke stack and are transported through the air and deposited in water and soil. Recently many countries tend to use RDF as a source of energy in cement industry instead of fossil fuel or as a fraction of the fuel used in the production of cement clinker (Kaantee et al., 2004) . Industry argues that the use of waste as alternative fuels has several positive impacts on sustainability, i.e. conservation of nonrenewable energy sources, better energy recovery in waste, etc. In addition, the use of alternative fuels can help to reduce the costs of cement production.
However this will have a large impact on the quality of clinker produced.
Many reports showed that there is a rise in Cl-, Pb, Cd, Cu and Zn levels by about 2 to 5 % higher than the clinker produced without using RDF (Gendebien, et al., 2003) . Chlorine and phosphate content in waste are important as these can affect cement quality.
The present work aims evaluating four types of solid wastes as an alternative RDF sources. This is done via studying the caloric value and ash residues of these wastes. Beside the effect of their ash residue on the properties of Ordinary Portland cement clinker and the hydration characteristics of the produced hardened OPC pastes are also investigated. Specimen Preparation; Curing and Testing: Different cement pastes were prepared using water/solid (W/S) ratio = 0.3. Each paste was prepared by mixing the dry mix with the required amount of water for about three minutes. After complete mixing, the resultant paste was molded into cubic specimens by using one inch cube molds. The molds, containing the pastes, were cured under 100% relative humidity for 24 hours to attain the final setting, and then the cubic specimens were removed from the molds and cured under water for time intervals of 3, 7 and 28 days.
MATERAILS AND EXPERIMENTAL

Materials
Compressive Strength: At each time interval, the compressive strength test was performed on three cubes represented each hardened cement paste and the average value was recorded. The hydration of the hardened cement pastes was stopped using the method described in earlier publication (Abo-El-Enein et al., 1972) . The samples were then dried at 100°C for three hours in CO 2 -free atmosphere and conserved in a desiccator containing soda lime and CaCl 2 till using for testing purposes.
Hydration Kineticcs: Hydration kinetics was studied by the determination of setting times; chemically combined water and free lime contents at different ages of hydration.
Setting Time: Setting times determined Using VICAT device .after mixing the cement with the required amount of water which was tested by the penetration of the device plunger in the paste till 4 mm then after suitable time testing the penetration of the needle in the paste till 4 mm and at that time recording the initial setting time .after some times starting testing with final setting time needle till only marking the paste surface not penetrate it.
Chemicaly Combined Water: Chemically combined water contents (Wn, %) were determined as follow (Kondo et al., 1975) :
Two representative samples of the dried specimens, exact about 1g each, were weighted in porcelain crucibles and ignited for one hour at 1000˚C in an adjustable muffle furnace, cooled in a desiccator and then weighted. The chemically-combined water content (i.e., the amount of water retained after drying) was calculated as Wn (%) using the following equation:
W 1 : is the weight of the dried sample before ignition (g) and W 2 : is the ignited weight of sample (g).
Free Lime Content (Cao):
The free CaO content was determined by the following method (Abo-El- Enein et al., 1974) :The sample (exact about 0.5 g) was dispersed in 40 ml of glycerol/ethanol mixture (1: 5) by volume; together with small amount of anhydrous barium chloride (about 0.5g) as catalyst, and phenol phethalein as indicator. This mixture was kept in a conical flask, fitted with an air -reflux, on a hot plate for 30 minutes (the color becomes pink).
The contents were titrated with a standardized alcoholic ammonium acetate solution until the pink color was disappeared. Heat again, if the pink color reappears, complete the titration with ammonium acetate solution until no further appearance of pink color takes place.
Phase Comostion: The phase composition of the formed hydrates was investigated using X-ray diffraction analysis using a cobalt target (λ= 0.17889 nm) and a nickel filter under working conditions of 40 kV and 30 mA. Characterization of RDF And RDF ASH: Characterization of RDF and their residues after burning are important parameters to predict the suitability and toxicity of used wastes as RDF sources. In other word, determine their efficiency as fuel and if those sources are/or are not environmental friendly.
RESULTS AND DISCUSSION
Beside determination of the percentage of the remained ash for these wastes show how the produces OPC could be affected by these new fuel sources. Setting Times: Fig. (1a-d) shows the initial and final setting times for
Portland cement pastes admixed with 5 and 10 wt. % of RDF ash of various origin. All the OPC pastes admixed with 5 wt. % of RDF ash showed a reduction of both initial and final setting times compared to OPC paste free of ash, mix B. These reduction of setting times were also observed for OPC samples admixed with 10 wt % of RDF ash except those admixed with 10 wt.% of tree trimmings (TT) ash which showed a longer setting times. Short setting times means high rates of stiffening and hardening of admixed OPC pastes. It is well established that the setting of cement is a percolation process in which isolated or weakly bound particles are connected together by the formation of hydration products when mixed with water (Bentz, 2008) . The higher rate of hydration could be related to two effects occurred due to presence of RDF ash. The first is their filler effects due to their greatest fineness and low densities. Besides, the nucleation effect of the RDF ash particles, so they can act as active centers inside OPC matrix that favors the growth of the hydration products on them leading to acceleration of the hydration reaction (Marzouki, et al., 2013) . El-Gamal et al., (2012) . This was followed by a slow stage of increase of Wn value during the period of 3-28 days; this represent the "dormant period" (Morsy et al., (1998) . This was followed by an "acceleration stage" with a gradual and continuous increase in the chemically combined water contents with increasing hydration ages up to 90 days. This increase is attributed to the formation and later accumulation of hydration products mainly as CSH.
Obviously, all the OPC mixes admixed with RDF ash showed lower Wn, % values than the neat OPC mix at all the hydration ages. However such results are in contrary with the setting times and compressive strength results since the admixed mixed showed a reduced setting times and higher strength than the neat OPC. Such finding could be related to the formation of hydration products in OPC-ash mixes with low water contents and improved strength properties (Abo-El-Enein, et al., 2016) .  Rubber waste, tree terminals, rice straw and mixed trash can be used as a source of RDF fuel for cement industry to replace the traditional fossil fuel.
 Rubber waste has the highest caloric value and density among the studied RDF sources.
 Mixing of the ash residue of these RDF sources with the cement clinker during manufacture lead to reduce the setting times and accelerate the early hydration reaction of the resultant cement.
 Mixing of OPC clinker with rubber waste ash increase the obtained compressive strength of OPC.
 Presence of RDF ash does not change the hydration mechanism of the produced cement. 
